Suitability of coronary sinus tributaries for left ventricular lead placement in patients undergoing cardiac resynchronization therapy  by Bing Liem, L. et al.
JACC March 19,2003 ABSTRACTS - Cardiac Arrhythmias 113A 
mV was compared. 
Results: We found that b,,swe,, was chronically activated in IT in diseased atrial myo- 
cyies, and current density at +40mV was 4.3 * 0.8 pA/pF (mean * SE, n = 26). In con- 
trast, &e,, was 0.1 f 0.1 pAipF (n = 4) in IT in myocytes isolatsd frOm patients with 
normal LVEDP, significantly less than in diseased myocytes (P = 0.02). ICl,swell in dis- 
eased myocytes was abolished by TAM, -0.3 * 0.3 pA/pF (n = 5, P < 0.01). Cell shrink- 
age in hyperosmoticl.5T significantly reduced ~,,swBI, in diseased myocytes from 7.0 * 
0.8 to 2.5 f 0.5 pA/pF (n = 5. P < 0.02). In normal myocytes, ~l,s,.,ell was significantly 
activated from 0.1 f 0.1 to 1.4 f 0.4 pAfpF (n = 4, P < 0.03) by swelling in hyposomotic 
0.7T solution. 
Conclusions: We conclude that &e,, is chronically activated in atrial myocytes from 
patients with RAE or increased LVEDP and can be blocked by TAM and cell shrinkage. 
Chronic actwation of bI,swell is expected to shorten atrial action potential duration and 
may modulate arrhythmogenesis. 
walls of both groups. The degree of improvement was much greater I” patients with 
pacer induced LBBB (septum p<O.OOOl and antenor wall pcO.003). 
Conclusion: Both groups of patients benefited from RST. The degree of improvement of 
global and regional systolic function appeared to be greater in pacer induced LBBB. 
Much of the improvement occured in the septum and anterior wall possibly due to greater 
dyssynchronous motion in these segments induced by right ventricular pacing. 
1138-4 Prevalence of Nonviable Myocardium in the lnferolateral 
Wall in Potential Candidatesfor Biventricular Pacing 
and Underlying Coronary Artery Disease 
Olivier De Winter, Johan De Suner, Geerl Van Ponelberghe, Frederic Van Heuverswyn, 
Rudi A. Dierckx, Thierry Gillebert, Ghent University Hospital, Ghent, Belgium 
3:15 pm 
825-6 Rapid Electrical Stimulation of Contraction Modulates 
Gap-Junction Protein in Cultured Neonatal Rat 
Cardiomyocytes: Involvement of Mitogen-Activated 
Protein Kinases and Effects of Angiotensin II Receptor 
Antagonist 
Noriko lnwe Tomoko Ohkusa, Tomoko Nao, Tomo Matsumoto, Dong Jing Yao. Yuji -1 
Hisamatsu, Masafumi Yano, Masunori Matsuzaki, Yamaguchi University Graduate 
School of Medicine, Ube, Japan 
Differences in the distribution of gap junctions are considered to be an important factor ln 
the origin of reentrant arrhythmias. We investigated the aIteratIons in cardiac connexin 
(Cx)43 expression during rapld electrical stimulation (RES) of contraction in cultured ven- 
tricular cardiomyocytes from neonatal rats. Methods and Results: Contraction was 
induced by RES (3.0 Hz) and Cx43 expression was assessed. RES resulted in increases 
in the expressions of Cx43 protein and its mRNA, statistical significance being achieved 
after 60 min in the former 0.91+0.06 vs 0.60*0.21, p<O.Ol). and after 60 min in the latter 
(1.26*0.49 vs 0.67+0.1 I, pcO.01). There was a significant increase in the amount of 
Cx43 immunoreactw signal. The level of activated extracellular signal-regulated protein 
kinases (ERK) Increased significantly, with peaks at 5 min (2.1*1.1-fold vs control, 
~~0.05) and 60 min (3.2*0.8-fold, pcO.01). c-Jun NHP-terminal klnases (JNK) were also 
significantly activated by RES, the peaks being at 15 min (3.5+1.6-fold, pcO.01) and 60 
min (4.1+1.3-fold, p<O.Ol). Interestingly, activation of ~38 mitogen-activated protein 
kinases (~38 MAPKs) was rapid, with a peak at 5 min (6.5il .O-fold. pcO.01). Cardlomyo- 
cytes angiotensln II (AGII) expression mcreased almost P-fold after 15 min. The 
increases in Cx43 protein and Its mRNA were significantly attenuated upon addition of 
losartan. The increases in actwated ERK. JNK and p38 MAPKs were also blocked by 
losartan. Conclusions: Our results suggest that RES-induced increases I” AGII content 
and activated MAPKs cause a marked upregulation of Cx43. Upregulation of Cx43 may 
result in abnormal cell-to-cell communication and alterations in the electrophysiologic 
properties of cardiomyocytes, leading to the Initiation and/or perpetuation of arrhythmia. 
AGII receptor antagonist interferes with the MAPKs signal-transduction and Cx43 
expression. and may represent a useful component to arrhythmia therapy 
Backaround Biventricular (BV) pacing is a new treatment modality for patients (pts) with 
heart failure and ventricular dyssynchrony. The inferolateral (IL) wall is the most fre- 
quently used site for placing the left ventricular lead. We investigated the prevalence of 
non-viable myocardium in the IL wall in potential candidates for BV pacing with underly- 
ing coronary artery disease (CAD). 
Methods We evaluated 277 consecutive CAD pts (248 males, 65 * 10 years) and a rest- 
ing LVEF <40 % with gated myocardial perfusion SPECT imaging. The myocardium was 
divided into 4 larger regions: IL, anterior, septal and apical. Regions with c 50 % of the 
maximum myocardial uptake were considered non-viable. Pts were divided into 3 groups 
according to QRS duration on the resting ECG: < 120 ms (group I, n= 110 ), 120-149 ms 
(group II, n= 107), 2 150 ms (group Ill, n= 60). Pts in group Ill were considered as poten- 
tial candidates for BV pacing. 
m The overall prevalence of absence of viability was 55 % for the IL region, 19 % 
for the anterior region, 57 % for the septum and 36 % for the apex. Results according to 
QRS duration are shown in the figure. 
Conclusion The prevalence of non-viable myocardium in the IL wall IS high (57%) in 
potential candidates for BV pacing and underlying CAD. Because placing of pacing leads 
in non-viable myocardial tissue may lead to inadequate pacing, these data suggest that 
besides localization of dyssynchrony, additional assessment of residual viability may be 
needed when considering BV pacing in these pts. 
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1138-3 Resynchronization Therapy Produces Greater 
Improvement in Left Ventricular Function in Patients 
With Pacer Induced Compared to Those With Intrinsic 
Left Bundle Branch Block 
Devlet Oezatalay. Ashit G. Pat& Amar Singh, Albany Medical College, Albany, NY 
Background: Resynchronization therapy (RST) I” patients with left bundle branch block 
(LBBB) and depressed left ventricular (LV) function has been shown to produce signifi- 
cant improvement. It is unclear as to whether RST produces similar results in patients 
with pacer induced LBBB and depressed LV function. 
Methods: Echocardiographic assessment of LV function was performed in IO patients 
with depressed LV function and pacer induced LBBB and 6 patlents with similar LV dys- 
function and intrinsic LBBB (QRS duration >130msec). Changes in global as well as 
regional systolic dysfunction were analyzed. All patients had placement of the LV lead via 
the coronary sinus in the left lateral position of the LV. 
Results: LV ejection fraction (EF). increased from 13% to 22% in intrinsic LBBB and 
from 20% to 33% in patients with pacer induced LBBB (p<O.O03). Wall motion index 
(WMI) also used to assess global systolic function decreased from 4.6 to 3.6 in intrinsic 
LBBB and 4.2 to 2.6 in pacer induced LBBB (p<O.OOOl). Analysis of regional contraction 
showed an Insignificant improvement in contractIon of the lateral, Inferior, and posterior 
walls of the LV. There was significant improvement in contra&on of septum and anterior 
1138-5 Suitability of Coronary Sinus Tributaries for Left 
Ventricular Lead Placement in Patients Undergoing 
Cardiac Resynchronization Therapy 
L. Binq Liem. Christian Eversull, Sung H. Chun, Stanford University, Stanford, CA 
Background: Successful placement of a coronary sinus (CS) lead is key to cardiac 
resynchronization therapy (CRT) but not much is known about the anatomic variability of 
the CS in these patients (pts). Methods: We analyzed the anatomy, size (with attention 
to > 1.7 mm in mid-portnon), and tortuosity of the CS and its tributary in 42 consecutive 
pts undergoing CRT with the InSync-ICD by CS angiography. Pts were 59.1 + 14.1 
years, 38 men and 4 women, with Idiopathic (23) or ischemic (19) cardiomyopathy, an 
LVEF of 22.7.4 6.7 % and an end diastolic diameter of 7.5 -+ 1.9 cm. Results: Entry into 
CS OS was dlfflcult (3 pts) or unsuccessful (2 pts) due to small and high opening. consis- 
tent with a prominent Thebesian valve. Dissection occurred in 4 pts due mid-CS obstruc- 
tion consistent with Vieussens valve. The mlddle vein was present in 41pts (> 1.7 mm in 
26) and was moderately tortuous. The posterior vein was present in only 26 pts (> 1.7 
mm in 12) and moderately tortuous. The posterolateral vein was present in 40 pts (> 1.7 
mm in 29) and moderately to severely tortuous. The lateral vein was present in 33 pts (> 
1.7 mm in 7) and mildly tortuous. The anterior vein was present in 32 pts (> 1.7 mm in 11) 
and mildly tortuous. Based on size alone, all but 2 pts (95%) had suitable CS tributary in 
the posterior lateral region although severe tortuosity might preclude placement in 
another 4 pts. Conclusions: (I) Anatomy of CS and Its tributary in pts undergoing CRT 
is variable and our findings are consistent with previous pathology reports. (2) Prominent 
Thebesian valve may preclude CS entry in about 11% of pts. (3) The posterior and lateral 
CS tributaries are suitable in size in 95% of pts although (4) tortuosity may preclude entry 
in 10% of these. 
1138-6 Pulsed Wave Tissue Doppler Imaging for Identification 
of Responders to Cardiac Resynchronization Therapy 
T~zlana Chiriaco, Giuseppe De Martwo, Gemma Pelargonio, Antonio Del10 Russo, 
Tommaso Sanna. Lucia De Luca, Antonella Lombardo, Fausto Pennestri, Loredana 
Messano, Danlele Gabrielli, Marcello Vaccarella, Lucia Leccisono, Paolo Zecchi, Fulw 
Bellocci. Catholic University, Rome, Italy 
Background: The effect of biventricular pacing on patients with dilated cardiomyopathy, 
left bundle branch block and symptomatic heari failure, is an improvement of clinical sta- 
tus, but the individual response is poorly predictable. 
